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(54) PRODUCTION OF SUBSTRATE FOR DISPLAY DEVICE 

(57)Abstract: 

PURPOSE: To provide the method for improving a 
display grade. 

CONSTITUTION: ITO 2 is finely worked by hydriodic 
acid and a substrate is heated to shrink a photoresist 3; 
further, the exposed parts of the ITO 2 from the resist 3 
are washed by the ozone generated when the resist is 
irradiated with UV rays. An indium electroplating 4 is 
then formed on the ITO by a soln. prepd. by dissolving 
indium sulfate and sodium sulfate in pure water. The 
substrate is then washed thoroughly and the 
electroplating of copper 5 is executed thereon by a soln. 
of an acidic copper sulfate system. A gold layer 6 is 
further formed thereon by an electroless plating liquid of 
gold. The resist 3 is peeled by an org. solvent and the 
substrate is washed and dried. The substrate is thereafter heat-treated. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] The composition cross section for explaining the example of this invention 
[Drawing 2] The composition cross section for explaining the example of this invention 
[Description of Notations] 

I Glass Substrate 
2ITO 

3 Photoresist 

4 Indium Metal Layer 

5 Copper Layer 

6 Gold Layer of Front Face of Copper Layer 

7 Layer Which Consists of an Alloy of Indium-Copper 

8 Glass Substrate 
9ITO 

10 Photoresist 

I I Nickel Metal Layer 
12 Gold Layer 

[Translation done.] 
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Japan Patent Office is not responsible for any 
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2 **** s hows the word which can not be translated. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the process of the substrate for display, such as a liquid 

crystal display. It is related with lowering especially resistance of an electrode much more. 

[0002] 

[Description of the Prior Art] Display, such as a liquid crystal display, is technology which is surely 
needed as a man machine interface. Especially, in a computer terminal etc., it has become indispensable 
[ a liquid crystal display ] also from the meaning of downsizing recently. 

[0003] Industrially, the oxide (the so-called ITO) of indium-tin is overwhelmingly used from points, 
such as an electric resistance value, a controllability at the time of production, membranous 
homogeneity, permeability of light, and micro-processing nature. 

[0004] This technical content is a "thin film handbook" and the 13 1st committee of Japan Society for the 

Promotion of Science. It is detailed to editing and the Ohm-Sha Ltd. **. 

[0005] 

[Problem(s) to be Solved by the Invention] Recently, in the liquid crystal display used for a computer 
terminal etc., the demand of a high-definition display is actual. In these liquid crystal displays, the liquid 
crystal display in the simple modes, such as STN, is mainly used. In the display, the cross talk 
phenomenon etc. is reluctantly used for them in the present condition, although the deterioration of a 
display is looked at by these liquid crystal displays. 

[0006] This phenomenon originates in the electric resistance value of a transparent electrode (ITO) not 
being low enough, therefore CR time constant being large. With the present technology, the rate of 
specific resistance of ITO is attained only to about 2xl0-4ohmcm. Incidentally, the rate of specific 
resistance of gold, copper, and aluminum is about 2xl0-6ohmcm. 

[0007] However, although development of the substrate (the so-called auxiliary electrode) wired in 
contact with ITO in gold, copper, and aluminum is made, lack of the bond strength to ITO or a substrate 
poses a problem in this case. 

[0008] Moreover, it is required that the cost of this auxiliary-electrode formation should be reduced as 
much as possible. For example, although the photo lithography method and the method using the 
vacuum evaporationo process are trustworthy, cost is high and is not considered to be the method very 
generally used. 

[0009] Moreover, this problem is applied also in ferroelectric liquid crystal display. 
[0010] 

[Means for Solving the Problem] In order that this invention may solve the above technical problems, on 
the transparent electrode covering the whole principal plane surface of a substrate Form the resist film 
patternized by the desired state and micro processing is carried out by the etching fluid of a transparent 
electrode. Wash, next shrink the aforementioned resist film and the outcrop of a transparent electrode is 
defecated with ozone or oxygen plasma. Indium electric-field plating is given to the outcrop of a 
transparent electrode, on this further Copper monolayer electric-field plating This order is made to give 
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and wash and dry the electric field of golden monolayer electric-field plating or copper electric-field 
plating, and gold, or two-layer plating of non-electric-field plating, and a resist film is removed, washed 
and dried, or by desired temperature profiles after this The process of a substrate for display which is 
heat-treated to a desired maximum temperature is offered. 

[001 1] this invention forms further the resist film patternized by the desired state on the transparent 
electrode covering the whole principal plane surface of a substrate. Wash by carrying out micro 
processing by the etching fluid of a transparent electrode, and next shrink the aforementioned resist film. 
The outcrop of a transparent electrode is defecated with ozone or oxygen plasma, and nickel electric 
field or non-electric-field plating is given to the outcrop of a transparent electrode, on this further 
Copper monolayer electric-field plating Or this order is made to give and wash and dry the electric field 
of golden monolayer electric field, non-electric-field plating or copper electric-field plating, and gold, or 
two-layer plating of non-electric-field plating, a resist film is removed, washed and dried, and the 
process of a substrate for display which is heat-treated is also carried out for whether being Ming after 
this. 

[0012] In addition, it is desirable to shrink the aforementioned resist film by shrinking the patternized 

resist film according to a thermal effect, or irradiating ozone or oxygen plasma, 

[0013] 

[Function] First, on the adhesive strength to a substrate, and a concrete target, an indium or an indium 
alloy has [ the adhesive strength to ITO and a glassy substrate front face ] good adhesion force. This 
phenomenon is proved by the pewter for glass etc. Moreover, copper metallurgy is very deficient in 
especially adhesion force on account of the noble-metals nature. There is other nickel as a strong metal 
of the adhesive strength to ITO and a glassy substrate front face. Although chromium is also so, the 
difficulty of plating technology is not simple (of course, there is chromium plating technology). 
[0014] Moreover, the indium is possible at the electroplating using solution. In order to deposit an 
indium, it is not necessary to use a physical-deposition method. The expensive facility of a vacuum 
evaporationo machine, a sputtering system, etc. is required for a physical-deposition method. Of course, 
an indium metal can deposit also by the physical technique, such as vacuum evaporationo. Nickel is a 
metal which is the easiest to plate and electroplating and the selective plating to an ITO top are also 
possible for it. 

[0015] Electric resistance falls most ideally by using copper and metallurgy. Moreover, it is desirable in 
process to obtain the electrode of low resistance by adding some process to micro processing (this being 
a process made conventionally) of ITO. This is the following proposals. Namely, the resist film 
patternized by the desired state is formed on ITO covering the whole principal plane surface of a 
substrate. Wash by carrying out micro processing by the etching fluid of ITO, and shrink of the 
aforementioned resist film is carried out. The outcrop of ITO is made to invite and next indium plating 
or nickel plating is given to this outcrop of ITO, and further, on this, about copper plating or gilding, it is 
made to wash and dry, and a resist film is removed, washed and dried, and it is [ it is desired temperature 
profiles and ] nothing and heat-treating after this. In addition, in the case of copper plating, it is also 
desirable to perform non-electric-field gilding on the front face of the plated copper from the meaning of 
a corrosion resistance. It is also an aim further to make copper metallurgy and an indium alloy form and 
to raise thermal resistance, when indium plating is performed, that the last heat treatment heightens the 
adhesion force to a substrate and. 

[0016] Inspection of an ITO electrode can also be managed with once at this. The last heat treatment has 
the meaning which raises the adhesive strength of a substrate and the aforementioned alloy in order to 
advance the alloy reaction of some ground metal indiums, copper, or gold. When a ground metal is 
nickel, improvement in adhesive strength can be aimed at now. 

[0017] in addition, the aforementioned laminating - in a conductor, there is no prominent effect in the 
layer of an indium, an indium alloy, or nickel contributing only to the adhesion force to a substrate, and 
lowering electric resistance Therefore, if even adhesion force is satisfying, the volume of the layer 
which consists of copper metallurgy should be size compared with the aforementioned layer. 
[0018] 
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[Example] Hereafter, the example of this invention is explained. Here, the matrix display equipment of a 
simple type is described. However, fundamentally, this example is applied to EL display etc. 
[0019] (Example 1) It follows and explains ( drawing 1 ). In a composition cross section and ( drawing 
1 ), 1 is a glass substrate and 2 is a layer which an indium metal layer and 5 become in a photoresist and 
4, and the gold layer of the front face of a copper layer and 7 become [ ITO and 3 ] from the alloy of 
indium-copper in a copper layer and 6. 

[0020] The #by Corning, Inc. 7059 glass substrate 1 which has ITO all over a principal plane came to 
hand. Tokyo — adaptation — a make positive resist and OFPR were used and it had by the well-known 
photo lithography method, and as shown in (( drawing 1 )a), the resist pattern 3 was made Next, it 
processed by 02 Usher. Furthermore, micro processing of the ITO was carried out by the hydroiodic 
acid by the well-known method (( drawing 1 )a). 

[0021] Next, the substrate was heated at about 150 degrees C or more, and the photoresist was shrunk. 
Furthermore, the ozone which irradiates ultraviolet rays and is generated washed the outcrop from the 
resist of ITO (( drawing 1 )b). 

[0022] The solution made to dissolve an indium sulfate, about 60g, and a sodium sulfate and about lOg 
in about 11. pure water performs indium electroplating with a thickness of about 0.1 microns on ITO. 
Next, it often washes. Furthermore, the solution of an acid copper-sulfate system performed 
electroplating of copper with a thickness of about 2 microns on this. Furthermore, about 0.2-micron gold 
layer was formed on this with the non-electric-field plating liquid of commercial gold (( drawing 1 )c). 
[0023] It exfoliated by the organic solvent, and a resist is often washed, and was dried, and (( drawin g 
1 )d) was obtained. 

[0024] Then, to about 150 degrees C, the temperature up was carried out gradually, the temperature up 
was carried out to the last **** to about 260 degrees C, and the substrate was heat-treated. At this time, 
that the indium metal layer is the alloy layer of indium-copper became whether to be Ming by Auger 
electron analysis. In this way, (( drawing 1 )e) was obtained. The adhesion force to ITO of these plating 
layer was what is equal to practical use. 

[0025] Sheet resistance of an ITO electrode had fallen by about 1 figure. Like usual, the polyimide film 
was formed in this substrate and rubbing processing was performed for ** to it using rayon fiber. 
Lamination and this gap were filled up with the pneumatic liquid crystal constituent for STN so that an 
ITO film might counter such two substrates, and a gap might become 7.0 microns. There is almost no 
cross talk and contrast also went up about 50%. 

[0026] (Example 2) It follows and explains ( drawing 2 ). For a glass substrate and 9, as for a photoresist 
and 1 1, in a composition cross section and ( drawing 2 ), ITO and 10 are [ 8 / a nickel metal layer and 
12 ] gold layers. 

[0027] The #by Corning, Inc. 7059 glass substrate 8 which has IT09 in a principal plane came to hand. 
Tokyo — adaptation — the make positive resist was used and it had by the well-known photo lithography 
method, and as shown in (( drawing 2 )a), the resist pattern 10 was made Next, it processed by 02 
Usher. Next, micro processing of the ITO was carried out with the commercial **** solution, and 
(( drawing 2 )a) was obtained. 

[0028] Next, a substrate is exposed to oxygen plasma by the dry etcher for about 20 minutes. In this 
way, generally the effect of having shrunk the photoresist generates the edge of a resist on parenchyma 
with decomposition of the resist material by oxygen plasma being more quick. That is, the outcrop from 
the pure resist of ITO is obtained (b). ( drawing 2 ) 

[0029] Next, about 0.5-micron nickel electroplating was alternatively performed only to the 
aforementioned outcrop using the commercial chemical. It is very important in order that control of 
deposit speed may prevent film peeling of a nickel layer at this time. Furthermore, about 1 .5 -micron 
gold layer is obtained with golden electric-field plating liquid (c). ( drawing 2 ) 

[0030] It exfoliated with the organic chlorine-based solvent, and a resist is often washed, and was dried, 
and (( drawing 2 )d) was obtained. 

[0031] Then, the substrate was heat-treated at about 100 degrees C. The adhesion force to ITO of these 
plating layer was what is equal to practical use. 
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[0032] Sheet resistance of an ITO electrode had fallen by about 1 figure. Like usual, the polyimide film 
was formed in this substrate and rubbing processing was performed for ** to it using rayon fiber. 
Lamination and this gap were filled up with the pneumatic liquid crystal constituent for STN so that an 
ITO film might counter such two substrates, and a gap might become 7.0 microns. There is almost no 
cross talk and contrast also went up about 40%. 
[0033] 

[Effect of the Invention] this invention is size above the place which offers the leading method for 
realizing improvement in the display grace of display, and contributes to industry. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
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3. In the drawings, any words are not translated. 



EXAMPLE 

[Example] Hereafter, the example of this invention is explained. Here, the matrix display equipment of a 
simple type is described. However, fundamentally, this example is applied to EL display etc. 
[0019] (Example 1) It follows and explains ( drawing 1 ). In a composition cross section and ( drawing 
1 ), 1 is a glass substrate and 2 is a layer which an indium metal layer and 5 become in a photoresist and 
4, and the gold layer of the front face of a copper layer and 7 become [ ITO and 3 ] from the alloy of 
indium-copper in a copper layer and 6. 

[0020] The #by Corning, Inc. 7059 glass substrate 1 which has ITO all over a principal plane came to 
hand. Tokyo - adaptation - a make positive resist and OFPR were used and it had by the well-known 
photo lithography method, and as shown in (( drawing 1 )a), the resist pattern 3 was made Next, it 
processed by 02 Usher. Furthermore, micro processing of the ITO was carried out by the hydroiodic 
acid by the well-known method (( drawing 1 )a). 

[0021] Next, the substrate was heated at about 150 degrees C or more, and the photoresist was shrunk. 
Furthermore, the ozone which irradiates ultraviolet rays and is generated washed the outcrop from the 
resist of ITO (( drawing 1 )b). 

[0022] The solution made to dissolve an indium sulfate, about 60g, and a sodium sulfate and about lOg 
in about 11. pure water performs indium electroplating with a thickness of about 0.1 microns on ITO. 
Next, it often washes. Furthermore, the solution of an acid copper-sulfate system performed 
electroplating of copper with a thickness of about 2 microns on this. Furthermore, about 0.2-micron gold 
layer was formed on this with the non-electric-field plating liquid of commercial gold (( drawing 1 )c). 
[0023] It exfoliated by the organic solvent, and a resist is often washed, and was dried, and (( drawing 
I )d) was obtained. 

[0024] Then, to about 150 degrees C, the temperature up was carried out gradually, the temperature up 
was carried out to the last **** to about 260 degrees C, and the substrate was heat-treated. At this time, 
that the indium metal layer is the alloy layer of indium-copper became whether to be Ming by Auger 
electron analysis. In this way, (( drawing 1 )e) was obtained. The adhesion force to ITO of these plating 
layer was what is equal to practical use. 

[0025] Sheet resistance of an ITO electrode had fallen by about 1 figure. Like usual, the polyimide film 
was formed in this substrate and rubbing processing was performed for * * to it using rayon fiber. 
Lamination and this gap were filled up with the pneumatic liquid crystal constituent for STN so that an 
ITO film might counter such two substrates, and a gap might become 7.0 microns. There is almost no 
cross talk and contrast also went up about 50%. 

[0026] (Example 2) It follows and explains ( drawing 2 ). For a glass substrate and 9, as for a photoresist 
and 1 1, in a composition cross section and ( drawing 2 ), ITO and 10 are [ 8 / a nickel metal layer and 
12 ] gold layers. 

[0027] The #by Corning, Inc. 7059 glass substrate 8 which has IT09 in a principal plane came to hand. 
Tokyo — adaptation — the make positive resist was used and it had by the well-known photo lithography 
method, and as shown in (( drawing 2 )a), the resist pattern 10 was made Next, it processed by 02 
Usher. Next, micro processing of the ITO was carried out with the commercial **** solution, and 



http://www4.ipdljpo.go.jp/cgi-bin/tran_web_cgi_ejje 



3/7/03 



Page 2 of 2 



(( drawing 2 )a) was obtained. 

[0028] Next, a substrate is exposed to oxygen plasma by the dry etcher for about 20 minutes. In this 
way, generally the effect of having shrunk the photoresist generates the edge of a resist on parenchyma 
with decomposition of the resist material by oxygen plasma being more quick. That is, the outcrop from 
the pure resist of ITO is obtained (b). ( drawing 2 ) 

[0029] Next, about 0.5-micron nickel electroplating was alternatively performed only to the 
aforementioned outcrop using the commercial chemical. It is very important in order that control of 
deposit speed may prevent film peeling of a nickel layer at this time. Furthermore, about 1.5-micron 
gold layer is obtained with golden electric-field plating liquid (c). ( drawing 2 ) 

[0030] It exfoliated with the organic chlorine-based solvent, and a resist is often washed, and was dried, 
and (( drawing 2 )d) was obtained. 

[0031] Then, the substrate was heat-treated at about 100 degrees C. The adhesion force to ITO of these 
plating layer was what is equal to practical use. 

[0032] Sheet resistance of an ITO electrode had fallen by about 1 figure. Like usual, the polyimide film 
was formed in this substrate and rubbing processing was performed for ** to it using rayon fiber. 
Lamination and this gap were filled up with the pneumatic liquid crystal constituent for STN so that an 
ITO film might counter such two substrates, and a gap might become 7.0 microns. There is almost no 
cross talk and contrast also went up about 40%. 



[Translation done.] 



h ttp : //www4 . i p dl j p o . go . j p/cgi -b in/tran jweb_cgi_ej j e 



3/7/03 



Page 1 of 1 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



TECHNICAL FIELD 

[Industrial Application] this invention relates to the process of the substrate for display, such as a liquid 
crystal display. It is related with lowering especially resistance of an electrode much more. 

[Translation done.] 
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*' NOTICES * 

Japan Patent Office is not responsible for any 
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precisely. 
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3. In the drawings, any words are not translated. 



PRIOR ART 

[Description of the Prior Art] Display, such as a liquid crystal display, is technology which is surely 
needed as a man machine interface. Especially, in a computer terminal etc., it has become indispensable 
[ a liquid crystal display ] also from the meaning of downsizing recently. 

[0003] Industrially, the oxide (the so-called ITO) of indium-tin is overwhelmingly used from points, 
such as an electric resistance value, a controllability at the time of production, membranous 
homogeneity, permeability of light, and micro-processing nature. 

[0004] These technical contents are a "thin film handbook" and the 131st committee of Japan Society for 
the Promotion of Science. It is detailed to editing and the Ohm-Sha Ltd. **. 



[Translation done.] 
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EFFECT OF THE INVENTION 

[Effect of the Invention] this invention is size above the place which offers the leading method for 
realizing improvement in the display grace of display, and contributes to industry. 



[Translation done.] 
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TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention] Recently, in the liquid crystal display used for a computer 
terminal etc., the demand of a high-definition display is actual. In these liquid crystal displays, the liquid 
crystal display in the simple modes, such as STN, is mainly used. In the display, the cross talk 
phenomenon etc. is reluctantly used for them in the present condition, although the deterioration of a 
display is looked at by these liquid crystal displays. 

[0006] This phenomenon originates in the electric resistance value of a transparent electrode (ITO) not 
being low enough, therefore CR time constant being large. With the present technology, the rate of 
specific resistance of ITO is attained only to about 2xl0-4ohmcm. Incidentally, the rate of specific 
resistance of gold, copper, and aluminum is about 2xl0-6ohmcm. 

[0007] However, although development of the substrate (the so-called auxiliary electrode) wired in 
contact with ITO in gold, copper, and aluminum is made, lack of the bond strength to ITO or a substrate 
poses a problem in this case. 

[0008] Moreover, it is required that the cost of this auxiliary-electrode formation should be reduced as 
much as possible. For example, although the photo lithography method and the method using the 
vacuum evaporationo process are trustworthy, cost is high and is not considered to be the method very 
generally used. 

[0009] Moreover, this problem is applied also in ferroelectric liquid crystal display. 
[Translation done.] 
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MEANS 

[Means for Solving the Problem] In order that this invention may solve the above technical problems, on 
the transparent electrode covering the whole principal plane surface of a substrate Form the resist film 
patternized by the desired state and micro processing is carried out by the etching fluid of a transparent 
electrode. Wash, next shrink the aforementioned resist film and the outcrop of a transparent electrode is 
defecated with ozone or oxygen plasma. Indium electric-field plating is given to the outcrop of a 
transparent electrode, on this further Copper monolayer electric-field plating This order is made to give 
and wash and dry the electric field of golden monolayer electric-field plating or copper electric-field 
plating, and gold, or two-layer plating of non-electric-field plating, and a resist film is removed, washed 
and dried, or by desired temperature profiles after this The process of a substrate for display which is 
heat-treated to a desired maximum temperature is offered. 

[001 1] this invention forms further the resist film patternized by the desired state on the transparent 
electrode covering the whole principal plane surface of a substrate. Wash by carrying out micro 
processing by the etching fluid of a transparent electrode, and next shrink the aforementioned resist film. 
The outcrop of a transparent electrode is defecated with ozone or oxygen plasma, and nickel electric 
field or non-el ectric-field plating is given to the outcrop of a transparent electrode, on this further 
Copper monolayer electric-field plating Or this order is made to give and wash and dry the electric field 
of golden monolayer electric field, non-electric-field plating or copper electric-field plating, and gold, or 
two-layer plating of non-electric-field plating, a resist film is removed, washed and dried, and the 
process of a substrate for display which is heat-treated is also carried out for whether being Ming after 
this. 

[0012] In addition, it is desirable to shrink the aforementioned resist film by shrinking the patternized 
resist film according to a thermal effect, or irradiating ozone or oxygen plasma. 



[Translation done.] 
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OPERATION 

[Function] First, on the adhesive strength to a substrate, and a concrete target, an indium or an indium 
alloy has [ the adhesive strength to ITO and a glassy substrate front face ] good adhesion force. This 
phenomenon is proved by the pewter for glass etc. Moreover, copper metallurgy is very deficient in 
especially adhesion force on account of the noble-metals nature. There is other nickel as a strong metal 
of the adhesive strength to ITO and a glassy substrate front face. Although chromium is also so, the 
difficulty of plating technology is not simple (of course, there is chromium plating technology). 
[0014] Moreover, the indium is possible at the electroplating using solution. In order to deposit an 
indium, it is not necessary to use a physical-deposition method. The expensive facility of a vacuum 
evaporationo machine, a sputtering system, etc. is required for a physical -deposition method. Of course, 
an indium metal can deposit also by the physical technique, such as vacuum evaporationo. Nickel is a 
metal which is the easiest to plate and electroplating and the selective plating to an ITO top are also 
possible for it. 

[0015] Electric resistance falls most ideally by using copper and metallurgy. Moreover, it is desirable in 
process to obtain the electrode of low resistance by adding some process to micro processing (this being 
a process made conventionally) of ITO. This is the following proposals. Namely, the resist film 
patternized by the desired state on ITO covering the whole principal plane surface of a substrate. Form, 
carry out micro processing by the etching fluid of ITO, wash, carry out shrink of the aforementioned 
resist film, the outcrop of ITO is made to invite, next indium plating or nickel plating is given to the 
outcrop of this ITO, and it is nothing and making it wash and dry, removing a resist film, washing, 
making it dry, being the temperature profiles of next and a request, and heat-treating about copper 
plating or gilding on this further. In addition, in the case of copper plating, it is also desirable to perform 
non-electric-field gilding on the front face of the plated copper from the meaning of a corrosion 
resistance. It is also an aim further to make copper metallurgy and an indium alloy form and to raise 
thermal resistance, when indium plating is performed, that the last heat treatment heightens the adhesion 
force to a substrate and. 

[0016] Inspection of an ITO electrode can also be managed with once at this. The last heat treatment has 
the meaning which raises the adhesive strength of a substrate and the aforementioned alloy in order to 
advance the alloy reaction of some ground metal indiums, copper, or gold. When a ground metal is 
nickel, improvement in adhesive strength can be aimed at now. 

[0017] in addition, the aforementioned laminating — in a conductor, there is no prominent effect in the 
layer of an indium, an indium alloy, or nickel contributing only to the adhesion force to a substrate, and 
lowering electric resistance Therefore, if even adhesion force is satisfying, the volume of the layer 
which consists of copper metallurgy should be size compared with the aforementioned layer. 

[Translation done.] 
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